Postbuccal specimens of Sarotherodon mossambicus were raised under different photic conditions. Light deprivation resulted in an enlargement of the pupil, an enlargement of the double cones, a diminution of the single cones, a moderate decrease of cone density and a substantial decrease of postsynaptic cell densities. Dim light only affects the single cone size. The results are discussed from a functional and a morphogenetic point of view and are compared with the results of other investigations which relate to the retinal variations with different environmental light conditions.
INTRODUCTION
The retinae of haplochromine cichlids from Lake Victoria vary interspecifically in cone size and density which likely indicates differences in visual capacities and consequently may be adapted to the photic conditions of the specific habitats ( VAN DER MEER & ANKER, 1984) . Retinal adaptations to the photic environment, either concerning the visual pigments or with respect to extreme habitats, have been described for many teleosts (MUNZ & McFARLAND, 1977; LoEW & LYTHGOE, 1977; LOCKET, 1977; LEVINE & MACNICHOL, 1979; MUNTZ, 1976 MUNTZ, , 1982 . The retinal differences between the closely related haplochromines may be genetically fixed or induced by the environmental light conditions. Phenotypic variation as a result of environmental change and specific plasticity is a common feature in haplochromine species (HOOGERHOUD, 1984; WITTE, 1984 WITTE, , 1987 . The influence of light deprivation on the development of the visual system has been observed in mammals like cats (VITAL-DURAND et al., 1974) , rabbits ( VAN HOF & KOBAYASHI, 1972; GROBSTEIN el al., 1975; GOLLEWIJN, 1977) and rats (POWERS & GREEN, 1978; BIRCH & JACOBS, 1979; FRIEDMAN & GREEN, 1982) . So far no significant effect was found in lower vertebrates like the eel (VILTER, 1951) , the frog (EAKIN, 1965) and in the invertebrate crayfish (ROACH & WIERSMA, 1974) . In young trout, however, light deprivation caused severe impairment of visual acuity (RAHMANN et al., 1979) . More recently the same result was found in dark-reared Sarotherodon mossambicus together with structural changes of the optic tectum (ZEUTZIUS & RAHMANN, 1984; ZEUTZIUS et al., 1984) . Neither of these investigations, however, included a histological study of retinal development. The influence of light on retinal development was studied by GRÜN (1979) who observed a light induced acceleration of retinal development in buccal larvae of Tilapia leucosticta. At the end of larval development, however, the data are nearly the same for both light and dark series, except for ganglion cell density (GRÜN, 1979, pp. 299) . His study was only concerned with early retinal development. The present study may indicate in which way and to what extent the development of eye and retina can be affected by light during a longer period of development. Such a change in structural development may also point to the functional meaning of the involved structural aspects in relation to the photic conditions.
MATERIAL AND TECHNIQUES
Two fertilized females of Sarotherodon mossambicus were isolated under normal laboratory light conditions. Postbuccal larvae (14 days after fertilization) from these two nests were mixed and separated into three groups. One group was raised under usual laboratory conditions (12h 350lux/12h dark; further referred to as Lspecimens), the second group was raised under dim light conditions (12 h 5.5 lux/ 12h dark; further referred to as H-specimens) and the third group was raised in permanent darkness (below threshold of the used Gossen Lunarsix II lightmeter, i.e. less than 0.17 lux; further referred to as D-specimens). Periodically (after 1, 3, 6, 13 and 20 weeks) a few specimens from each group were isolated for external measurements. Apart from the Standard Length (as defined in BAREL et al., 1977) the horizontal (h) and vertical (v) diameter of the eye, the pupil and the lens were measured using a Nikon Profile Projector. Two-dimensional eye size, pupil size and lens size were calculated using: size = %4x ha mm2 which is the surface of an ellips with axes hand v. Regression according to the reduced major axis (IMBRIE, 1956 ) was used to test the significance between the differences in allometric growth in the L-, H-and D-specimens.
After exposure to bright light for at least 30 minutes, twenty week old specimens from each group were killed with an overdosis of MS222 (Sandoz) and fixed in formaline 10%. The heads were embedded in EPON resin (procedure of ANKER et al., 1974) . After trimming small EPON blocks containing one eye and provided with orientation markings were mounted on a devise to obtain tangential sections from all retinal areas. This devise ( fig. 1 ) makes independent axial and radial rotations possible and is provided with scales in degrees for orientation of the block in the desired positions with regard to the knife of a Leitz rotary microtome. Some eyes were used for cross-sections in a dorsad-ventrad direction. All 3 itm thick sections were deplastified with a 3 % NaOH-ethanol solution, coated with celloidine to improve adhesion to the slides (NOORLANDER, 1986) and stained with hemalum and eosine. Counts of cells and nuclei were made using an eye-piece micrometer mounted on an Olympus microscope with an oil-immersion objective at a magnification of 1000 x .
